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United States Environmental Protection Agency 
One Congress Street, Suite 1100 (HBT) 

May 12,2000 

Mr. JoPn Mayhew 
DoN, Northern Division - NA VF AC 
10 Industrial Highway 
Code 1811IEK - Mail 'Stop 82 
Lester, PA 19113-2090 

Boston, MA 02114-2023 

N62578.AR.00l578 ----, 
NCBC DA VISVll...LE , 

\, . ___ 509Q}_a __ 

Re: Site 3 and Former NIKE PR-58 Remedial Investigation Work Plan Navy Response to 
Comments, dated April 2000, at the former Naval Construction Battalion Center (NCBC) 
Davisville, RI ' 

Dear Mr. Mayhew: 

Pursuant to § 7.6 of the Davisville Naval Construction Battalion Center Federal Facility 
Agreement dated March 23, 1992, as amended (FFA), the Environmental Protection Agency has 
reviewed the subject document and our comments are as follows: 

Were only the changes that were stated to be made in the RTC made in the work plan. or 
were there other changes made to the work plan? 

Comment #11 9/27/99 cmts. How will COElNavy determine that the ferrous iron HACH 
kit analysis results are reproducible? 

Comment #49/27/00 cmts. Who will be performing the field audits? We would like to 
be a part of some of the time the auditor will be onsite and receive the audit report. 

Comment #39/27/00 cmts. The QAPP, section 19 should be amended to add that all data 
(or which types specifically) will be validated using EPA tier II data validation 
guidelines. 

Comment #27 9/22/99 cmts. C'oolers have been known to fluctuate in temperature. A 
temperature blank is important to have to demonstrate that the sample has been kept at 
the correct temperature. Please include a temperature blank with each cooler or provide 
the laboratory SOP for temperature determination. 

Comment #J3 9/22/99 and 14 10/18/00 cmts. EPA has not received the November 3, 
1999 meeting minutes. We do not have notes that state the work plan will be sufficient to 
further assess the potential for natural biodegradation of CVOC. Please provide the 
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meeting minutes. In addition, EPA has a draft SOP for calibration offield instruments 
which should be applicable to this work plan. Field instruments must be at least verified 
at lunch break and at the end of the day. The Navy must provide documentation to be 
able to differentiate between normal instrumental drift and geochemical changes due to 
natural attenuation. A copy is' attached to these comments. 

Comment #29/22/99 cmts. Well cluster 116 and pos~ibly 117 will be in a GA aquifer. 
Why are no inorganics planned to be analyzed for? 

Comment # 17 10/18/99 cmts. Replacement of well 02-07D or placement of one in the. 
si.milar vicinity will be important to be able to evaluate source areas at building 224 and 
will be commented again during review of the FS (5-16-00 FFA date): 

Comment # 15 10/18/00 cmts. Please provide a copy of the missile silo close-out report 
to EPA. 

I also provided these' comments to you in an e-mail dated 5-3-00, but have not heard back from 
you as of this date. If you have any questions with regard to this letter, please contact me at. 
(617) 918-1384. 

Sincerely, 

~~~ 
Remedial Project Manager 
Federal Facilities Superfund Section 

Enclosure 

cc:Gary Jablonski, RIDEM 
Walter Davis, CSO 
Steve DiMattei, EPA 
Marilyn Cohen, ToNK 
Howard Cohen, RIEDe 
Anne Heffron, Enviro,:, Tech 
Dinalyn Spears-Audette, Narragansett Tribe 
Eileen Cury, Dynamac Corporation 
Jim Shultz, EA Engineering, Scie~~e and Technology 
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(temperature, pH, dissolved oxygen, COlldllitUV1t'{ISJ)ecltf~v·ccml(t,~~::v."""_~~ 
oxidation/reduction potential 

I. SCOPE & APPLICATION 

The purpose of this standard operating procedure for calibrating 
and surface water. field instruments used to measure water 

Water quality parameters include temp 
conductance, oxidation/reduction nn'TpnTI 

: ctivity/specific 
. SOP supplements, but 

CFR 141 for temperature, does not replace, EPA analytical uUJ'.UV' 

dissolved oxygen, 

UUI~~::;P-'U"'Lpl p,~'t',"\h.", (temperature, pH, dissolved 
~\~watlOllJ "UU,"U~lll potential [ORP]) and the 

. conductance are automatically corrected 
(programming and displaying the \ 

a display/logger or a computer. Information sent to the 
the display/logger or computer. It is desirable that 

storage capabilities. If the instrument does not have a 
u",'.nn • ., for entering information into the instrument. 

instrument must be equipped with a flow-through-celI, and the 
splay screen needs to be large enough to simultaneously Gontain the 

the instrument. Turbidity is measured using a separate instrument 
be measured in a flow-through-cell. This procedure is applicable for 

1 Low Stress '(Iow flow) Purging and Sampling Procedure for the 
Gqn¢l~t~~¥.Ppf;:1Gt(}urld Water Samples from Monitoring Wells 

II GENERAL 

All monitoring instruments must be calibrated before they are used to measure environmental 
samples Part of the calibration is performed prior to the field event. For lllstrument probes that 
rely on the temperature sensor (pH, dissolved oxygen, conductivity/specific conductance, and 
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oxidation/reduction potential [ORP]), each temperature sensor needs to 
against a thermometer that is traceable to the National of 
(NIST). Before any instrument is calibrated or used to nermnm 
the instrument must stabilize (warm-up) according to 

Most instruments will require at least two standards to ~~~~~.n .. v 

that is, one standard less than the expected value and orijHl!ih~~(; 
. _______ ._:;..:;:at-cthe beginning of each sampling day prior to sample 

have remained in calibration during transport to each sarMliltU 
previously used standards as a check standard at the "''';!-II·'''U/<, "'\~~.~~::~"-':::~'~~::.!l: 
does not agree with the initial calibration or to 
the instrument must be re-calibrated. When an 
the calibration range, the instrument must u".·,.",~",alllr 
continuing measurements. 

This SOP requires that the manUJ[aCl~UfC1W . . 
specifications) accompany the into..:fi)· the field.i)·: 

V 

measurement 
instrument, then 

falls outside 

must be cleaned according to the manufacturer's 
per maintenance) can lead to erratic measuremen.ts. 

that the following parameters to be measured will be 
dissolved oxygen, mg/l dissolved oxygen, conductivity, 

callpr.~Ulcm solutions must be sufficient to cover both the probe and 
sensor (~e manufacturer's instructions for additional information). 

~t{i!tJ.ijgi·{ r measuring, make sure there are no air bubbles lodged between the probe and 

TEMPERATURE 

Most instrument manuals state there is no calibratIOn of the temperature sensor, but the 
temperature sensor must be checked to determine its accuracy. This accuracy check IS performed 

··w . ~' 
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at least once per year and the accuracy check date/information is kept 
accuracy check date/information is not included with the .'" '~".~'"._''' 

If the 

year, the temperature sensor accuracy needs to be vu,~v".v ... 
If the instrument contains multiple temperature sensors, 

Verification Procedure 

1. Allow a container filled.with water to come to 

2. Place a thermometer that is traceable to the Na:tlOnaI'_:::rji~Jl£~ 
Technology (NIST), and the instrument's 'y.~::~~:~'"' water and wait for 

.. ;~".¢),Qth temperature readings to stabilize. 

sensor must agree with 
of the sensor (usually 
may not be working properly 

using a glass electrode. 

that will bracket the expected values at the sampling 
usually be close to seven. Three standards are need~d 

one at least two pH units below seven and the other at 
those instruments that will not accept three standards, the 

U-\ .. "a.llurated if the water sample's pH is outside the initial calibration 
standards. 

the buffered standards to equilibrate to the ambient temperature 

2. Fill calibratIOn contall1ers with the bufTered standards" so ·each standard will cover the 
pH probe and temperature sensor 
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3. Remove probe from its storage container, rinse with distilled 
tissue. 

4. Select monitoring/run mode. Immerse probe int~:i:~i:~::'initial 
):\:t 

5. Stir the standard until the readings stabilize. 
seconds, select calibration mode and then select 
into instrument. Select-monitoring/run mode. 
manufacturer's specifications; if they change, re-9.&-;lou.~~; ~U.~UH.E;" continue to change 
after re-calibration, consult manufacturer. 

6. Remove probe from the initial standa~4~ldl!~tb distill~~' .'. ':, and blot dry. 

/i!~:;:::·,:::;;:::·:·:~t\;~!I~!;!;t;~::I!;::::~::t::::.::: .. , ... :i:: .. ::: .. : • 
7. Immerse probe into the second .§.tMdard (~:g~~~'-Iit.I!l@i~eat step 5. 

}'{lti' .~-::!t:/:· ·\l::::~!!!i;!;!,:~;m:·::·: 
8. Remove probe from the secaua stand.ida, rinse with'distilled water, and blot dry. If 
instrument only accepts tV{d.:i~ridard§tlhe calibnt.~b:~ is complete. Go to step 11. 

Otherwise continue~~ r &J'" 
robe.J1Hthffd\buffere&stafiaa:r.8l:'( e.. H 9) and re eat ste 5. 

P ~11111!llltih:., ~@M~W'" g , P P p 

calibration does 
range by using .. 

frOtijill,Jm4 standard, rinse with distilled water, and blot dry. 

'<~~~i~II~~i~r; not already selected. To ensure that the initial 

pm) has not changed, immerse the probe into the initial 
:mw~~\;,...1I;·. ""'C' to stabilize. The reading should read the initial standard 

s specifications. If not, re-calibrate the instrument. If re
the calibration range may be too great. Reduce calibration 

ards that are closer together. 

. :·:·::::~:::;.fi·.::.:::,:l2. The,,~~tibiation IS complete Place pH probe 1!1 its storage container 
... : . . ...... ::: ... . 

. : :::::':::: .... :::~;::,:);::~<::.:.;:;.:.:.::. 
::'.-: 

DISSOLVED OXYGEN 

Dissolved oxygen (DO) content 1!1 water is measured uSll1g a membrane electrode The DO 
probe's membrane and electrolyte solution should be replaced prior to the sampling period 
Failure to perform this step may lead to erratic measurements. 
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Calibration Procedure 

\ . 

1. Gently dry the temperature sensor according to ~~utac 

2. Place a wet sponge or a wet paper towel on 

3. Place the DO probe into the container . 
sponge or paper towel. The probe must fit 
of moisture evaporating from the sponge or 

4. Allow the confined air to become 
approximately 10 to 15 minutes). 
DO probe to warm-up. Select mr,nu'fU'llrtrr 

Readings must stabilize before 
/ 

5. Select calibration mode; 

of mercury) for the sampling 
be determined from an on-site 

UU'"u.u~"u from the local weather services 
" • .,. .. hr," of the sampling location. [Note: inches 

«-GL.Ull.." min of mercury or consult Oxygen Solubility at 
~);I,~~;I,,""'~~;~:<-U the SOP for conversion at selected pressures]. 

inJi3~~e that the calibration is in progress. The instrument will 
to calibrate. After calibration, the instrument should 

run mode. Compare the DO mg/l reading to the Oxygen Solubility 
chart attached to the SOP. The numbers should agree. If they do 

accuracy of the instrument (usually ± 0 2 mg/L), repeat calibration. If 
'F\j}y~,giTQ1S;:gf~S'not work, change the membrane and electrolyte solution 

9 Remove the probe from the container and place it into a 0 0 mg/L DO standard (see 
note) The standard must be filled to the top of Its contall1er and the DO probe must fit 
tightly into the standard's contall1er (no head space) Check temperature readll1gs They 
must stabilize before continuing 
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10. Wait until the "mg/I DO" readings have stabilized The instIJ.4p.ent ~$tiid read 0.0 
mg/L or to the accuracy of the instrument (usually ± q~2 mg/LMiliih~~~jh~tiument cannot 
reach these values, it will be necessary to clean the P.tP.~, and~~W~~!lhe.membrane and 
electrolyte solution. If this does not work, prepar;~:~¥Bew o. 0 ~'llr!~~~i~p'-dard. If th~~¢ 
measures do not work, contact manufacturer. ,. fli~<Y ~~/i' 

Note: To prepare a zero mg/L DO standard follqli.lPlikedure stated iil~~~Mfd 
Methods (Method 4500-0 G). The method basi&l!l¥.~~~o add excess sodium sulfite 
(until no more dissolves) and a trace amount of q~t@'I"~.to water. The standard 
container must be completely filled (no head sp~f). fm$1iU1Utlbn is prepared prior to the 
sampling event. If some of the solution is lSwt.::SY.[ing inst~f!~i4~i\;lration, add more 
water to the container so that the stand~4.~~!~(IQw.4·:~ith no 'H~I;$p·ace. 

i,!~iY 
SPECIFIC CONDUCTANCE 

Conductivity is used to measure 
Specific conductance is the 

/~:~:r' :::;t:".;.:~.-f:{:·:· \'.:;i;;: .. :~:t::;:;:::.);F;· 
.,:{ '::~~.' 

o(~fr;aqueous.;.~lution to carry an electrical current. 
val~l£orrect~*i6 25 0 c. 

if:t~~I!I!'!i!@m%1[!~~!1!r 
a s'iJm~)~ard which is near, but below the specific 

'~\~~W"'~cond standard which is above the 
is used to check the linearity of the instrument in the 

to equilibrate to the ambient temperature 

.............. ,,''''' its storage container, rinse the probe with a small amount of the 
conducti . conductance standard (discard the rinsate), and place the probe into 

: .·;:.):: .... ;.;:.'tthe conductivity/specific conductance standard 

. ,~:·:::::::·iIt:;i·:;~:[··:;t~~:L~oIlitOring/run mode Wait until the probe temperature has stabilIzed 
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4. Look up the conductivity value at this temperature from the 
temperature correction table usually found on the 
instruction sheet. You may need to interpolate the,~~",~.!'.", .. 
temperatures.' Select calibration mode, then ""-,".u .• ,,.,...,. 

corrected conductivity value into the' 

5. Select monitoring/run mode. The reading 
specifications. If it does not, re-calibrate. If 
calibration, consult manufacturer. 

6. Read the specific conductance on the' 
conductance value on the standard. l~~::m.i~ijil~l 
within the manufacturer's speclltlCan 
not correct the problem, the 
manufacturer. 

re-calibration does 
by the instrument 

7. Remove probe from 
conductivity/specific 
the sec;on,o VUll\"U",~J 

with a small amount of the second 
the rinsate), and place the probe into 

The second standard will serve to 
,~''''~Ul'' specific conductance value from the 

ecific conductance on the standard. The two 
Jecltlc,aw:ms of the instrument. If they do not agree, re

then the second standard may be outside the linear 
that is closer, but above the first standard and 

still do not compare, try cleaning the probe or consult , 

water or surface water, use the specific conductance 

~qm()N;m~DUCTION POTE,:NTIAL (ORP) 

The oxidationh:eduction potential is the electrometnc difference measured in a solution between 
an inert indicator electrode and a suitable reference electrode The electrometnc difference is 
measured in millIvolts and is temperature dependent 



Calibration or Verification Procedure 

1. Allow the calibration standard (a Zobell so 
temperature. 

2. Remove the probe from its storage container 

_~_ .. S~l~ctmQnitQringirun mode. 

4. While stirring the standard, wait for the nrc)~:::telmn~f 
temperature. 

5. Look up the millivolt (mv) value 
temperature correction table 
instruction sheet. You may ne{~(m;o 
Select "calibration mode", L11<"lU:·::·:\.JI'U 

the instrument. 
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:i::I;{;/-.:.:;.t.i1U:lllZt:. then read the 

. volt versus 
or on the standard 

h¢;~t~l~W:'~~buld remain unchanged within 

': .. : 

re-calibrate. If readings continue to change 

:;:*~~~iual states that the instrument is factory calibrated, then 
the standard. If they do not agree within the 

u~u"~n, the instrument will need to be re-calibrated by the 

methOd "Is based upon a comparison of intensity of light scattered by a sample under 
deirm~ftV~~.rltii~j··t·j·:t lS with the intensity of light scattered by a standard reference suspension. A 
tu Ii a nephelometer with a visible light source for illuminating the sample and one or 
more photo-electric detectors-placed ninety degrees to the path of the light source 

Some Instruments will only accept one standard For these instruments, the standards will serve 
as check points 



Calibration Procedures 

1. Allow the calibration standards to equilibrate at V':'!i!'~~.:UUl 
commercially available polymer primary "'QUU''" 
however, the standards can be prepared using 
Method 180.1. 

2. If the standard cuvette is nO,:::t~~~~~~~~ 

3. Before performing the calibration 
and the outside surfaces are dry, 
scratched or dirty, discard or clearytne 

4. Zero the instrument by USl·m~:·:eltner 
(approximately 0 NTU) 
pore size membrane 
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to the cuvette. 

are not scratched 
dqst:>-:"If the cuvette is 

A zero standard 
water through a 0.45 micron 

calibrate according to manufacturer's 
will not accept a second standard. If 

standard value to within the specifications of the 

.. 
:.;~}'.". 

Y~;ll~i::.~~~~da~of scales, check each range that will be used 
'e that falls within that range. 

20 and 100 NTUs, calibrate according to manufacturer's 
if instrument does not accept a third standard. If 

should read standard value to within the specifications of the 
instrument has range of scales, check each range that will be used with 

for that scale . 

·MANAGEMENT AND RECORDS MANAGEMENT 

All calibration records must be documented in the project's log book At a minimum, include 
the instrument manufacturer, model number, Il1strument Identification number, standards used to 
calibrate the instruments (including source), calIbration date, and the IIlstrument readings. 
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Temp 
760 755 

°C 29.92 29.72 
0 14.57 14.47 
1 14.17 14.08 
2 13.79 13.70 
3 13.43 13.34 
4 13.08 12.99 
5 12.74 12.66 
6 12.42 12.34 
7 12.11 12.03 
8 1l.81 1l.73 
9 1l.53 1l.45 
10 1l.28 lLl9 
II 10.99 10.92 
12 10.74 10.67 
13 10.50 10.43 
14 10.27 10.20 
15 10.05 9.98 
16 9.83 9.76 
17 9.63 9.57 
18 9.43 9.37 
19 9.24 9.18 
20 9.06 9.00 
21 8.88 8.82 
22 8.71 865 
23 8.55 8.49 
24 
25 

6.95 
6.84 
6.73 
6.63 58 
6j:2::;:'" 

::·:.::A;~2· 637 
··:)::::.6'.32 6.27 

6.22 6.18 
43 613 6.09 
44 6 03 599 
45 594 590 

Oxygen SolubIlity at IndIcated Pressure 

750 
29.53 

14.38 
13.98 
13.61 
13.25 
12.91 
12.57 
12.26 
1l.95 
1l.65 
11.38 

ILl 1 
10.84 
10.60 
10.36 
10.13 
9.92 
9.70 
9.50 
9.30 
9.12 
8.94 
8.76 

6.54 
6.43 
6.33 
623 
6.13 
604 
594 
585 

Pressure (Hg) 

745 740 735 730 mm 
29.33 29.13 28.94 28.74 in 

14.28 
13.89 
13.52 
13.16 
12.82 
12.49 
12.17 
1l.87 
1l.57 
11.30 
11.04 

. 10.77 

10.53 
10.29 
10.06 
9.85 
9.63 
9.44 
9.24 

6.92 
6.80 
6.70 
6.59 
6.49 
6.38 
628 
6.18 
609 
6.00 
590 
58] 

14.18 14.09 
13.79 13.70 
13.42 13.33 
13.07 12-98 
12.73 12.65 
12.40 12.32 
12.09 12.01 
11.79 
11.50 
11.22 
10.96 
10.70 
10.45 
10.22 10. 
10.00 9.9.3 
9.78 9.·lh' 

13.99 rngfl 
13.61 
13.24 
12.90 
12.56 ::. 

12.23 

9.57 ... A~,4(t 9.43 

,~::~, 
8. 8.42 (H8.36 

7.54 
7.47 7.42 
7.34 7.29 
7.22 7.16 

7.10 7.05 
6.98 6.93 
6.87 6.82 
6.76 6.71 
6.65 660 
6.54 6.49 
6.44 6.40 
6.35 6.29 
624 6.19 
6 14 609 

6.04 6 00 
595 591 

586 5)0 

577 572 

. '8.20 

8.05 
7.90 
7.76 
7.62 
7.49 

' 7.36 

7.24 
7.11 
7.00 
6.88 
6.78 
6.66 
6.55 
6.45 
6.35 
6 24 
6 IS 
6 OS 
595 
5.87 
577 
56X 

(Colltillued) 

Source Draft EPA H;l/ldbook of Methods for Awl DeposItion StIJdie~. Fjeld Oper;ltlons fOJ Surface Water 



Temp. 
725 

°C 28.54 
0 13.89 
1 13.51 
2 13.15 
3 12.81 
4 12.47 
5 12.15 
6 11.84 
7 11.55 
8 11.26 
9 10.99 
10 10.74 
11 10.48 
12 10.24 
13 10.01 
14 9.79 
15 9.58 
16 9.37 
17 9.18 
18 8.99 
19 8.81 
20 8.63 
21 8.46 
22 8.30 
23 8.15 
24 7.99 
25 7.85 
26 7.70 

6.51 
37 6.40 

:.: 38 6.30 
:ti:::::\.:::.: 39 6.26 

. ··::40 6 Hr::': 
. :":::·:=:'41 ".~:Ql 

:.'. ":.;:~~"~.:"::;''''':''; ~~ 
44 5.72 
45 564 

O:'I:ygen SolubIlIty at Indicated Pressure (contlllued) 

Pressure (Hg) 
720 715 710 705 700 695 690 mm 
28.35 28.15 27.95 27.76 27.56 27.36 27.17 in 

13.80 13.70 13.61 13.51 13.41 
13.23 13.14 13.04 
12.88 ]2.79 12.69 

13.32 13.22 mgll 
13.42 13.33 12.95 12.86 
13.06 12.07 12.60 12.51 
12.72 12.63 12.27 12.18 12.54 12.45 12.36 
12.3912.3012.2112.13 12.04 11.95 11.87 

'. :::~: "~': . 
12.06 11.98 11.89 11.81 11.73 11.64 11.5~I\.. ,::::=:::" 
11.73 11.68 11.60 11.51 11.43 11.35 
11.47 11.39 ] 1.31 11.22 11.14 J~J)6 
11.18 11.1 0 11. 02 10.95 10. 8 7.<·i:::::::~9i0/9 
10.92 10.84 10.76 10.69 10 6r.~~:::·:'l0 53 . :-:.:.:::':', . 
10.66 10.59 10.51 10.44 
10.40 10.33 10.28 10.18 
10.17 10.10 10.02 9.95 
9.94 9.87 9.80 9.73 
9.72 9.65 9.68 9.51 
9.51 9.44 9.58 9.31 
9.30 9.24 9.17 9.11 
9.11 9.05 8.98 
892 8.86 8.80 8.7.J· ..... ".)8Jif; .. :." .. : .. 8.61 SSt ... " 

:~~ H! :~~~~,i~ 
::~; ::~~ .. :i';~~~~'::· ~:~t:::f:""~:~~ ';:;~~~":):::" ~:~! 
7.94 7.8~:l~.;:~;i;:::q;·82 ]-#6 771 ':;:':::'765 7.59 

~: ~~ ':::::" ~: ~1.ir?· ~7:.~4!1 !:.'.:.:.::f.~.f.·.:'.:.+:i.,,;.~:·.:.·;.:.~ .. ~ .• :: ... ·.·.::·.:.·.:.~:::i:.:.·.·::.::·.,::.::·.:.:.~:.:f.~.~.:~3:::::0:·}::;:::': ~: ~ ~ ~: ~~ 
7.5,k£:;i;l;;:%M.· : ""~t:.*'-~":: ,,'I 7.25 7.19 
7:t~{mmtIt~::::" 7.28 '~l!~ilI1P~:'''' 7.17 7.12 7.06 
7.2~qtl::~~t¥~I::1!~:)2:15 7.10 7.05 7.00 6.94 

7.[4 '!?t' ;~~ g; g~ m 

6.06 
596 
586 
578 
568 
55'J 

6.21 
6.11 
601 
591 
5.82 
5.73 

. 564 
555 

6.58 6.53 6.48 6.43 6,38 
6.47 
6.36 
6.26 
6.16 
6.06 
596 
5.87 
5.77 
569 
5.59 
551 

6.42 
6.31 
6.21 
6.12 
601 
592 
5.82 
5.73 
565 
5.55 
547 

6.37 
6.27 
6.16 
6.07 
5.97 
586 
578 
5.69 
5.60 
55 J 

5.42 

6.36 6.27 
6.22 6 17 
6.12 6.07 
6.02 5.98 
592 5.87 
583 5.78 
573 569 
564 5.60 
5.56 5.51 
546 542 
538 534 

Source Draft EPA Handbook of Methods for ACId DepositIOn Studies, FIeld Operations for Surface Water 
Chemistry, EPN600/4-89/020, August 1989. 
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